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Study on Impact Damage Behavior of Turbo Fan Engine
Nacelle Sandwich Composite Structure

Changduk Kong* - Hyunbum Park* - Seunghyun Lee*

ABSTRACT

In this study, low velocity impact analysis on Turbo Fan Engine composite sandwich structure
was performed. Sandwich structure configuration is made of carbon/epoxy face sheets and foam
cores. For validating study, the results of an experimental and of a Finite Element Method
analysis were compared previously. From the Finite Element Method analysis results of sandwich
panel, it was confirmed that the result of analysis was reasonable. Impactor velocity to initiate
damage was estimated, and in order to investigate the damage at the predicted velocity, impact
analysis using Finite Element Method was performed. According to the impact analysis results of

sandwich panel, it was confirmed that the damage was generated at the estimated impact
velocity.

B ATINE HE B 48 A 2 T2 34 A BY I7E FASAT 47 2R
Asd 4EL A0 N A7 Ak vw p *s}aac}. MEAA TR FRe HR/ANEA B
Aot E Zolz FAHAUT MEHR FHde 8 24 A A N A B@EAHS F<lst
Ak 7] &40 BARE FE7t HrpEYw @11%% sEdA %7 ol #HQt 32 4
23 &g 27 &M 4] B AR FAFHJUL
Key Words: Engine Nacelle, Sandwich composite, Impact analysis, Damage behavior

LM B 4 5 B4E AAT o], I wol 4

48 JZde FF7) AR FHdE gt

Eddae AR 58y 2 o8 =D A AE&=a ok ez &Y
43 HBES B3 94 vz S43 qetz A0 4@ 540 dold WEHR B P2
Z SRolM H&st
* zAWST PELTTET = T3S W TA A
A AL, E-mail: swordship@daum.net Edgo] AH3tEln Y Agoesr AT £+ 4

- 75



o 2y BEA FEE SFVE YIS 2
544 Aas 2 &40 BE A3 dHD,
£ A%l W AT PP AUk may

A=A BEAY 37 AT ol3
2394, 5, 6].

?l?
=
o
ofj

HZ A=9A] B4 & 7z AE 54
4 g Ay &g A7t E]'%*d'ﬂ] Ay F
olt}. Abrates 28] 7z =7 nddygd B
3 AFE £8P L[1], MeoS e 3714 F

3= 42 B A% B4 B A7
Ngdolde ANFRLHR], FUHAAE ¥
Sl AANE s2= arg o8Y 24
A= BB A% 34 HHol vH A7S
S99 H o]
2 ATIAE HEA AQ UAE BqA T
g gz 729 & o] AHE 244
-04 $58 d3sd 24 ¥ A58 SEAA
Eapo] WAFEA Helsigor, SE8 WA
WA Exe B4 43E 51 ANFoz A
st

ry

2. O|EA HiH

21 3% 93

5 1A 2A 33 AT 2Ae A
HAEH Hertzd HAE: WIS TAL 78 59
A Hool B4 AA FAA HEHe 3
%9 d =2 3EL £53 2ol _6_7__101]
2 A% 3% Pt ol 2o au B¥
Aol A SHA Aol okur] WEe] ZEA

*

£

f

4389 A% 32 9% AaAE A 4D

9o 7t &#3 AFE Adstd k@3S A 2%

2o] 34 Hertz-% HE g 283
P=ka?"? )
k=asE =l Ly VR

E | E;

474 ke BE A4, o 9% Fe 33

Ae] S@AAS, v EolgHl, ET‘_ i} A A

o =7 wge) WO w4 As, RE FAA

22 A HY =49

%4 3% A4S AT UE %
289} oy FEPL 7oz FA 5
AR 7 FHol doute FAY TEE W
3 uA e YT SHPSe o' T
ZE9 ‘?}%3 FRHoE Ay FERE
HAEHE FAAY £5=71 002 7M% w A
o W3l g_lo]bh:}:r_ 7R g}, BE %
AUA7 F2EES AFAA 7}1°]E}. Auf 44
A A @)% o] ¥ + Uk

Loyr=

2 E+E+E,+E, @)
g7 Me Z2ZAAY AY, Ve FAHAAY &

T, BE §8 #¥ duyx, ET A9 #¥ o
Y=, Em% o922 (Membrane) WHE A,
ot AE 299 AT oY

=

?&%4 %‘—7—% Ao A4 F7F FPFE =
5| FAL ANV FHAN A
g FAY + da, old Ho
FPFe 27 AyArt 2% dhdeldAed 7|
o3ttt 7HgezfE Ho 7?;]& R )]
gt o] fxEth 999 FF AT T <Y

A %Y WRALERY 43 Ae G 9
3 22 F ek
— (%)3/5[1113 V6k2]1/5 @)
2
T, = 3.2145[-41—2]‘/5 ©)

714 Pe 44 AFdF I, 334 ASF
A Z+g 9fv gt

3. &7 &4 o

31 84 2de 8§84 AF

B dFdAe & o MEHA EFA =4
£ a2 3 HHL FId AFH SN
27 &9 93 A7E FFHAT. ' A7
X 3y Ed9 gAY HFE &
Andersono] 7 £4 43L& 2H¢ F A=
dx @ 2de $93F FPdd £ AHHS

A



st Ang v dH 9]

2 AT mdygd W=EHR 234 @ F
ZEY AA 4L #9 UHE GE A =
Aoz HEIATY. W=R] 29 A3E H
Aelle  AFGE A 2 (Shell element)?)
CQUAD4 84 % F&3den, daile 14 o
A (Solid element)oll A 7FF AFHA dE SHA
2421 CHEXA 84 E AME3te 2dE gt
M=gx el =ZYE 7128 27 593
76.2x76.2mm’0] 31, W& Carbon/Epoxy 2
Z A9 #= FeEe [0°,/90°,/0°,]00H,
3 =9 EAE 0.0635mmeolth. AlzE PMI
Foam AZ2A A4 FAE 127mmeltt. &
AAe T+ FdE AA 2B54mmeold, AHL
18kgdl ZH 843 HE3td M & FI5A
o MEHA EFA Fx9 4A g 73
84 2dyd YL Fig 19 JEAATH
Table 17 o] FIFAGIY HFAA9) win
P W 227 Aok AAHJA Asel FAMg
Ao g B A7) &g M 2do] gy
A5 glstdh

Fig. 1 FEA modeling of Carbon/Epoxy-Foam
sandwich plate and steel sphere
impactor for impact analysis

Table 1. Comparison of max contact force and
impact energy
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Fig. 2 Failure contour of sandwich plate due to
steel ball impact
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Fig. 3 Contact force histories of sandwich composite
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